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Please note:

Throughout this Desk Guide, website addresses are cited to facilitate access to
reference materia's, examples, case studies or regulations related to
environmenta justice in planning. While every effort has been made to provide
up-to-date materials, website addresses are subject to change and may not aways
be operable. An alternative method to finding these materials would be to use
thetitle or topic as aword search using an internet browser.
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Foreword

Transportation systems play an essentia role in advancing the economy, safety,
and quality of lifein California. Every hour of every day, transportation facilities
carry people and goods, providing mobility to the state’' s residents, visitors, and
businesses. The systems are extensive and diverse: roadways, public transit
systems, bikeways and walkways, railroads, airports, and seaports. Investments
in transportation systems provide substantial benefits, such as improving access
to jobs, supporting the efficient movement of freight, and promoting safety for
system users. Trangportation investments may also generate unintended negative
impacts. If poorly planned or designed, new and expanded facilities may be
unsightly, increase air pollution and noise, and disrupt or displace established
communities.

Environmental justice is a public policy goa of promoting the fair trestment and
meaningful involvement of al people in the decision-making for transportation.
Satisfying this god means ensuring that low-income and minority communities
receive an equitable distribution of the benefits of transportation activities
without suffering disproportionate adverse impacts. Achieving environmental
justice requires both analytical techniques as well as the full and fair participation
by al potentialy affected communities in the transportation decision-making
process.

A number of laws and policy statements support the consideration of
environmental justice in transportation activities. But clearly environmental
justice goals are more than a set of legal and regulatory obligations; they are the
starting point for good practice in planning. The principles of environmental
justice are wholly consistent with core American values of fairness and have
always been apart of good transportation decision-making. Seeking and
incorporating early public involvement from a wide range of socio-economic
groups improves transportation planning and project development.

The purpose of this Desk Guide isto provide those involved in decisions about
Cdlifornia’s transportation system—public agencies, concerned citizens,
community-based organizations, and elected officials—with information and
examples of ways to promote environmental justice. While this Desk Guide
covers the full breadth of regulatory, procedural, and technical issues, it does not
provide detailed guidance or background in any specific area. Rather, each
section of the Desk Guide points to resources (reports, papers, guidance
documents, Internet sites, etc.) that provide greater detail for interested readers.

This Desk Guide is the product of a collaborative effort among consultants,
community-based organizations (CBOs), and transportation agenciesin
Cdlifornia. Background material was identified through an extensive literature
review and interviews with key individuals. A series of ten haf-day workshops
were held around the state to engage CBOs on the topic of transportation and
environmental justice, probe specific issues, and bring to light examples of both
good and bad practices. In addition, a two-day workshop was held for public
agencies involved in transportation decision-making—metropolitan planning
organizations, regional transportation planning agencies, public transit agencies,
cities and counties, segports and airports, air quality agencies, and Caltrans

Environmental Justice in Transportation Planning and Investments—Desk Guide 1
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Foreword

district staff. The entire project benefited from the periodic input of an Advisory
Panel, comprising individuals working extensively on transportation and
environmental justice in California. Funding for this project was provided by the
Office of Policy Analysis & Research, Division of Transportation Planning,
Caltrans.

The Desk Guide is organized into six chapters. Chapter 1 reviews the positive
and negative impacts of transportation investments. Chapter 2 discusses the
legd and regulatory context of environmental justice as it relates to
transportation. Chapter 3 discusses how public agencies incorporate
environmental justice into their activities and policies. Chapter 4 discusses when
and how environmental justice can be addressed in the long-range transportation
planning process. Chapter 5 reviews how environmenta justice relates to the
transportation project development cycle. Chapter 6 presents case studies
highlighting the applications of various techniques to achieve environmental
justice goals. An Appendix includes a glossary of common transportation
acronyms and terms. Throughout this Desk Guide, “Resources’ and “ Examples’
are highlighted in text boxes.

It isimportant to consider this aliving document. Environmental justiceis an
emerging field in some ways—new laws will be passed, new court decisions
issued, new guidance released by the federal and state government, and new
analytical techniques will be become available. It is the Cdifornia Department of
Transportation’s intent to provide updates of this Desk Guide to ensure that it
remains fully relevant and useful to the people and agencies of California.

Environmental Justice in Transportation Planning and Investments—Desk Guide 2
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1.
How Transportation Investment
Affects Communities

Changes to transportation systems can have profound economic, socia, and
environmental impacts on communities. Nearly every transportation project has
both positive and negative effects. It is the goal of environmenta justice to ensure
that when trangportation decisions are made, low-income and minority
communities have a full opportunity to participate in the decision-making, and they
receive an equitable distribution of benefits and not a disproportionate share of
burdens. The subsequent chaptersin this Desk Guide describe how to achieve this
goal. This chapter reviews the impacts of transportation investments on
communities generaly, and aso highlights how these impacts may benefit or
burden low-income and minority communities in particular.

1.1
Economic Impacts

The quality and efficiency of transportation systems are important to a
community’ s economic health. Transportation investments can provide access to
jobs, create jobs directly, influence broader economic development, and affect
property values.

Access to Employment

The number of jobs to which community members have access is often closely

linked to the quality and diversity of the transportation system. Transportation
investments can improve access to employment locations, thereby improving the
welfare of households that are able to take

advantage of greater opportunities.

Transportation investments can be particularly RESOURCE
important to low-income people. Those without
areliable automobile often face severe mobility
congtraints. The availability of good
transportation choices, such as public transit, is

National Cooperative Highway Research Program (NCHRP)
Report 456: Guidebook for Assessing the Social and
Economic Effects of Transportation Projectsis a
comprehensive resource for the issues discussed in this and

important for providing jobs access in low- the next section. In addition to describing potential social and
income communities. By providing access to economic impacts, the report provides step-by-step
broader geographic areas, transportation techniques for completing impact assessment. The report is
investments open up more employment available on the Internet at <http://www4.trb.org/trb/crp.nsf>
opportunities to low-income and minority under NCHRP project 25-19.

workers, and a'so make under-served
communities more attractive to outside
investment and growth.

Most job growth in recent years has occurred in suburbs. Using transportation
investments to improve access to these jobs for inner-city residentsis an
important component of economic development. The cost of transportation
options becomes critical when trying to serve low-income populations. Public

Environmental Justice in Transportation Planning and Investments—Desk Guide 3
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1. How Transportation Investment Affects Communities

agencies may invest substantially in improved road or transit access to low-
income communities, but if community members cannot afford the cost of using
these services, then the investment does little or nothing for them.

EXAMPLE
AC TRANSIT ROUTE 376 PROVIDES ACCESS TO EMPLOYMENT

In the summer of 1997, residents of North Richmond, California and their representatives described to AC Transit, the local
transit agency, that there were some important problems with the community’s bus service. The nearest bus route, at the edge of
the community, operated infrequently and only until 7 p.m. Given their severely limited access to jobs and services, welfare
reform loomed as an impending disaster for many residents of North Richmond.

AC Transit representatives met repeatedly with North Richmond community members to design transportation services for
welfare-to-work needs. The result is AC Transit Route 376, the new route that operates from 8 p.m. to 1:30 a.m., seven days a
week, connecting North Richmond and the nearby community of Parcheser Village to employment sites, a community college, a
medical clinic, and shopping centers, as well as regional bus routes and BART trains.

The bus schedule is coordinated with shift changes at major employment sites. The collaborative effort in North Richmond led to
an innovative plan for route deviation: bus riders can ask the driver to go off the fixed route a block or two to take them closer to
their homes at night. 1

Transportation investments may also hinder employment access when they
disrupt previously convenient routes. For example, converting an at-grade arterial
street to alimited access freeway may block easy pedestrian access across the
freeway and limit vehicle access to businesses that lie between freeway
interchanges.

Job Creation

In addition to providing access to employment, transportation investments often
create new jobs directly. Jobs associated with the construction and operation of
trangportation systems tend to be relatively well paying and often include
positions that require minimal specialized training. As part of the project
planning process, the jobs associated with construction of transportation facilities
can be guaranteed to residents of the local community. Although construction
jobs are only temporary, they are sometimes available for a number of years, and
can provide experience and new skills that open up opportunities for jobs in other
sectors. Jobs associated with transportation operations, such as transit vehicle
operators and facilities maintenance workers, are usually permanent.

Transportation investments can also support long-term job creation for low-
income and minority communities. Improving access to under-served
neighborhoods can help to trigger the devel opment of new businesses and
employment opportunities.

Environmental Justice in Transportation Planning and Investments—Desk Guide 4
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1. How Transportation Investment Affects Communities

EXAMPLE
CYPRESS FREEWAY AND BENEFITS TO LOCAL AND MINORITY WORKERS

After the 1989 Loma Prieta earthquake damaged the Cypress Freeway in Oakland beyond repair, Caltrans faced the challenge
of rebuilding the freeway in a way that would benefit local West Oakland residents as well as the traveling public. Caltrans took
steps to facilitate participation of local and minority workers and contractors in the construction phase of the project. The
Freeway Performance Agreement signed with the City of Oakland established the following goals for the project:

35 percent Disadvantaged Business Enterprise participation

20 percent Local Business Enterprise participation

45 percent employment of local residents, minorities, and women on a craft-by-craft basis in terms of hours and
employment

An Independent Monitoring Team was hired by Caltrans to assess compliance with these goals. The result shows that the goals
were met, although certain groups (notably blacks and West Oakland residents) were underrepresented in the project. In
addition, Caltrans’ financial support for the Cypress/Mandela Training Center helped produce a program that has outlived the
construction phase of the Cypress Freeway and continues to provide needed training opportunities for Oakland residents today.

Economic Development

Transportation investments can benefit the local or regiona economy by
improving access to businesses. An understanding of economic devel opment
impactsis critical for environmental justice analysis because businesses owned
by minority and low-income individuals often operate on a small profit margin;
small changes in their competitiveness resulting from transportation access
improvements may determine whether or not such businesses are able to survive.
At the locdl level, access improvements can help a community become more
economically competitive within alarger region, possibly redistributing some
income from other parts of the region. For example, retail sales (and local sales
tax receipts) may grow if transportation improvements allow more shoppers to
reach local stores. Local employers may benefit if more workers are able to reach
ajob ste.
W J@)
£—X) )
EXAMPLE G \/
FRUITVALE TRANSIT VILLAGE AND ECONOMIC DEVELOPMENT

The Fruitvale community in Oakland is a primarily low-income Latino neighborhood with sizable African-American and Asian
populations. In 1991, Bay Area Rapid Transit (BART) proposed the construction of a multi-level parking facility adjacent to the
Fruitvale BART station. BART held a community meeting to receive input on the proposal. Many people were concerned that the
parking facility would do little to promote economic development in the area. Community members wanted a more pedestrian-
friendly atmosphere between the station and the nearby commercial district to encourage BART users to patronize local
businesses. BART abandoned the parking garage proposal and agreed to work with a local community development corporation,
the Unity Council, to create a pedestrian plaza connecting the station and the nearby commercial district. Since then, the Unity
Council and its partners have competed successfully for local and federal planning grants and engaged in various efforts to
involve community members in project planning and design.

Environmental Justice in Transportation Planning and Investments—Desk Guide 5
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1. How Transportation Investment Affects Communities

There is agrowing recognition that low-income, inner city neighborhoods have
great potential for economic development, if they receive appropriate
investments. Professor Michael Porter at the Harvard Business School argues that
inner cities boast several factors that are attractive to businesses¥s acommitted
workforce, efficient access to railroads and ports, and a high concentration of
consumers” When transportation investments contribute to this competitiveness,
they can play avital role in the revitalization of distressed neighborhoods.

Thisis not to say that all transportation investments produce local economic
development. When new facilities are unattractive, generate excessive noise, or
exacerbate local congestion, local businesses may suffer. And redistribution of
economic activity within aregion can harm low-income and minority
communities. As manufacturing, service, retail, and information industries have
decentralized and jobs have shifted to suburbs, many inner cities have been faced
with declining employment, a narrowing range of job and income opportunities,
and a shrinking tax base.

Transportation investments can also generate economic development on alarger
scale (i.e., region, state, nation) % either by redistributing impacts from other
areas or by generating new economic development through productivity
improvements. Transportation costs are often a significant part of total

production and distribution costs. Efficient transportation networks allow for
more centralized production, taking advantages of scale economies. In addition,
resources required to produce certain goods may be transported from areas where
they are most abundant, or from areas where they can be produced in a more
sustainable fashion. Consequently, investments in transportation have the
potentia to reduce the costs of consumer goods. Thisis al facilitated by the fact
that an efficient transportation system allows goods to be delivered more cheaply.

Property Values

Changes to the transportation system are likely to affect the value of property in
the vicinity of the change. Property values reflect the demand for land and the
structures on the land. This demand is influenced by all the transportation
impacts described in this chapter, including accessibility, noise, aesthetics, and
safety. Thus, changes in property value may be partly due to a market reaction to
the cumulative effect of al other transportation impacts®

For commercial land uses, a change in accessibility is typically the factor that has
the greatest effect on property values. When roadway improvements increase
pass-by traffic, retail stores usualy gain customers and their value rises.
Conversely, a new highway that diverts potential customers from local streets
may cause the by-passed businesses to fail. Transportation investments that allow
for easier pick-up and delivery of freight will increase the value of manufacturing
or warehousing properties. Improvementsto transit or highway facilities may
boost the value of office space because they allow easier access by employees.
Depending on the location, these changes in commercia property values may
benefit or harm low-income and minority residents.

Residential property is more likely to be influenced by changesto noise levels,
pedestrian safety, and aesthetics. In some cases, new rail transit service has been

Environmental Justice in Transportation Planning and Investments—Desk Guide 6
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1. How Transportation Investment Affects Communities

shown to boost home values around stations. Streetscape improvements such as
landscaping and pedestrian facilities may have a positive effect on the property
values of adjacent residences. Expanding a roadway will often lower residential
property valuesin the immediate vicinity because of the effects of increased
traffic. Residences on streets with higher traffic volumes have been shown to
have lower property values, all else being equal.* Residences along parallel
roadways are likely to experience increased property vaues simultaneously from
improved access and from decreased “cut-through” traffic. In many cases,
heavily used transportation corridors are flanked by low-income and minority
residents, and they bear the brunt of transportation system changes that increase
traffic volumes.

EXAMPLE é@

EFFECT OF BART ON PROPERTY VALUES /

Construction of the BART system in the San Francisco Bay Area has provided an opportunity to examine the effect of improved
transit access on housing values and commercial office rents. Researchers have found that, all else being equal, homes closer
to BART stations in Alameda and Contra Costa Counties sell for more than homes farther away from stations. For example,
Alameda County 1990 homes prices increased by $2.29 for every meter the home was closer to a BART station. In contrast,
research has shown no consistent pattern of higher office rents closer to BART stations.5

Equity concerns may also arise when there are uniform increases in property
value. For example, improved transportation access might improve property
values in a community that is home to predominantly minority or low-income
renters. This could lead to sharp changes in property turnover or property
speculation that could have serious impacts on the existing community. Often
there are ways to address such concernsif policy-makers and the community are
alert to such possibilities in advance.

1.2
Social Impacts

Compared to economic and environmental impacts, social impacts are often
difficult to assess quantitatively, and therefore may not receive as much attention
from planners. Y et social impacts can be among the most significant
consequences of transportation investments, particularly at the neighborhood
level. Socia impacts include community cohesion, transportation choices,
aesthetics, and safety.

Community Cohesion

Transportation investments can have a profound effect on the socia networksin
a community, characteristics that often lumped together under the term
“community cohesion.” In al communities, relationships between friends,
neighbors, and relatives, and between people and the services they use, are
important components of the quality of life of community members.

Environmental Justice in Transportation Planning and Investments—Desk Guide 7
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1. How Transportation Investment Affects Communities

Transportation investments can enhance community cohesion by improving
connections within acommunity. For example, investments in pedestrian
facilities (Sdewalks, crosswalks, street furniture, lighting, landscaping, etc.) or
traffic calming usually encourage more short walking and bicycling trips within a
community. New or improved transit lines may help tie together a community
aong a corridor.

Transportation projects can aso disrupt established relationships between

community members. One way is through the

displacement of businesses or households, which

can break up socia networks and sever the

comfortable relationships that may exist between RESOURCE

res d.ents and local shopkeepers and serwp e Caltrans has produced a guidebook for assessing the social
pro_v_l ders. A new or expanded t_ransporta_tlon . and economic impact of transportation projects, the
facility can also affect community cohesion whenit | community Impact Assessment Handbook. It is available on
acts asabarrier. A new facility (highway, railway, the Internet at <http://www.dot.ca.gov/ser/>.

etc.) may physically block movement or force

residents to follow new circuitous routes.

Evenif it doesn’t physically block movement, a transportation facility can act as
apsychologica barrier, particularly if it is noisy, dangerous, or is visually
unattractive. Residents may curtail walking tripsif they entail passing under a
dark overpass, crossing a busy intersection, or walking along aloud freeway.
Studies demongtrate that people living on streets with heavy traffic tend to know
fewer of their neighbors and are less likely to spend time outdoors when
compared to people on streets with lower traffic volumes in the same

nel ghborhood.6 Children may be most affected by higher traffic volumes¥. when
parents restrict a child’'s activities because of traffic safety concerns, it reduces
the child' s effective play area, accessto friends, etc.

Changes to community cohesion, both positive and negative, are often felt most
acutely by low-income and minority populations because these communities rely
more heavily on informal socia networks. L ow-income communities may
depend on friends and neighbors for things like carpooling, childcare, housework
and yard work, etc. Minority communities may be more likely to have alocal
network of shops and services that cater to their specific tastes, and they will
benefit greatly if their link to those shops and services is enhanced. Non-English
speaking communities will suffer a greater degree of isolation if transportation
facilities cut off their existing, socia networks.

Transportation Choices

The availability of a choice of trangportation modes affects the quality of life of a
community in multiple ways. Many communities in California have no viable
trangportation alternatives to the private automobile. Transportation investments
can affect mobility by helping or hindering other modes such as public transit
(including demand-responsive service), walking, bicycling, and carpooling.
Perhaps most importantly, as described in Section 1.1, non-automobile travel
modes (primarily transit) are essentia to ensuring access to jobs by low-income
individuals who do not own areliable car. Diverse transportation choices also
enhance a community by allowing easier and more pleasant travel to social,
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recreational, educational, and shopping destinations. Transit access to health care
facilities can be particularly important for low-income communities in locations
where inner city medical centers are being closed in favor of suburban facilities.

Many transportation investments enhance travel choices, for example expanding
public transit service, creating bike paths or bike lanes, or improving the
pedestrian infrastructure. Some investments may harm travel choices. For
instance, an expanded roadway that results in increased traffic levels may make
walking and bicycling in that vicinity more difficult. Transit service becomes a
less attractive option if rail stations and bus stops are harder to reach, if the route
becomes more circuitous, or the arriva frequency lessrdiable.

Aesthetics

Transportation facilities are often major elements of the urban landscape, and
they can affect the aesthetic quality of an individua building or an entire
community. The visual attractiveness of transportation facilities (or lack thereof)
helps to define the image of a community to outsiders. Because they are often
massive, a trangportation facility like a highway will tend to dominate the

landscape.

The assessment of the aesthetics of a transportation facility isinherently
subjective. Cultural differences are likely to influence aesthetic preferences and
may lead to standards that could not be predicted without specific input from the
local community. When investment in a transportation corridor includes features
such as new street trees and other types of landscaping, public art, or pedestrian
and bicycle facilities, it may become more attractive to the community. In
contrast, many residents find that large new transportation facilities detract from
a community’s aesthetic appeal. Extensive lighting and billboards that often
accompany highways may be intrusive. When transportation facilities are not
properly maintained, trash accumulates and contributes to unattractiveness.

Transportation facilities can aso affect aesthetics when they block existing vistas
or sunlight, or destroy important visual landmarks. A freeway flyover ramp, an
elevated rail track, or a high sound wall can block view and shade immediate
neighbors. Such impacts may be felt more strongly in minority and low-income
communities because residents may have fewer opportunities to get away to
other settings for aesthetic pleasure. Aesthetics are often not addressed as
routinely as other, less subjective impacts, and may go unmitigated in the
absence of concerted advocacy.

Safety

Transportation investments may affect safety in avariety of ways, including the
safety of drivers, pedestrians, bicyclists, and transit patrons. |mprovements to
roadways often improve safety for motorists. Widening, straightening, or
smoothing roads typically reduces the opportunity for vehicle collisions.
Roadway intersections can be made safer for drivers by installing stop signs or
signals, adjusting signal timing, or restricting certain turning movements.
Enhancements to roadways can also lead to higher driving speeds, however,
which may compromise safety.
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Transportation decisions that change roadways or traffic levels can aso affect the
safety of those who walk in the neighborhood, particularly children. Studies have
shown that people living on streets with heavy traffic perceive these streets as
being less safe, and they spend less time walking in their neighborhood as a
con%quence.7 Widening aroadway, or increasing traffic volumes or speeds, can
increase the risk to pedestrians trying to cross.

Children are especially vulnerable to injury or death as aresult of being struck by

avehicle. Severa studies have found thisto be aleading cause of death among

children.® Moreover, low-income and minority

children are at greater risk than other children, in part

because they ae more likely to live in multi-family

dwellings that lack off-street play areas. In 1996, for RESOURCE

example, Latino children represented 38.5 percent of The Institute of Transportation Engineers and FHWA

the total population of children in California, but they | developed a comprehensive guide to traffic calming in 1999.
were involved in 47.9 percent of al child pedestrian Traffic Calming: State of the Practice is available on the
incidents (fatalities and injuries). Similarly, African Internet at <http://www.ite.org/traffic/tcstate. htm#tcsop>.
American children made up 7.8 percent of the total

. . . . . (el il ivivlieievivlieieo]
population of children in Cdifornia but were

involved in 14.2 percent of all child-related The Conservation Law Foundation developed a traffic calming
pedestrian incidents.® resource that is specifically oriented toward addressing

) ) neighborhood scale environmental justice impacts. City
Pedestrian safety improvements can have the Rights, City Routes: Building Livable Neighborhoods and
opposite effect, and may help to mitigate the risk to Environmental Justice by Fixing Transportation is available on
pedestrians from expanded roadways. Signage, the Internet at <http://www.clf.org/pubs/city_routes_intro.htm>

striping, specia lighting, and adjusted signal timing

can make crosswalks safer. Traffic calming devices

help to dow traffic, reducing the chances of vehicle-to-vehicle crashes and
making pedestrians and bicyclists feel safer.

Safety from crime may also be affected by transportation investments. Public
transit systems can be made safer by deploying more security staff, or through
improving passenger-waiting areas with better lighting, trash and graffiti
removal, and other environmental enhancements that send the signa that
“someone cares.” ™ Public spaces often feel safer when there is more interaction
among people, so transportation system changes that boost pedestrian activity,
and sometimes vehicle activity, can enhance safety.

1.3
Environmental Impacts

Air Pollution

The effect of motor vehicles on air quality is one of the most recognized and
quantified environmental impacts of transportation. There is strong evidence that
air pollution from vehicle emissions causes a significant number of public heath
problems. Transportation investments may have a positive or negative effect on
air quality. Generaly, investments that cause travelers to shift to less polluting
modes (e.g., shifting from single-occupant automobile to public transgit or
carpooling or commuter rail) can have a positive air quality impact from a
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regional perspective. Likewise, investments that reduce roadway congestion
typically reduce pollution emissions,
although this benefit may be offset to a

degree by new (induced) travel.

Transportation system investments that

increase traffic on a particular facility usually RESOURCE

degrade ar quality in theimmediate vicinity | The u.s. EPA’s Intemet site has extensive information about the
of that facility. Minorities and the poor may federal air quality standards at <http://www.epa.gov/oar/oaqps/>.

be particularly vulnerable to the effects of air
pollution, as described below.

Air Quality Standards

The U.S. EPA established National Ambient Air Quality Standards (NAAQS) to
protect public health, including the health of sensitive populations such as
children and the elderly, from adverse effects of poor air quaity. Pollutants
covered by NAAQS (so-called “criteria pollutants’) include carbon monoxide
(CO), nitrogen dioxide (NO,), ozone (O3), sulfur dioxide (SO,), fine particulate
matter (PM,s), coarse particulate matter (PM,o) and lead (Pb). Of these six
pollutants, lead is the only one that is not closely linked to the transportation
sector. In the United States, lead is no longer found in motor fuel and
consequently does not appear in automobile exhaust.

Another common class of pollutants emitted by vehiclesis known as volatile
organic compounds (VOCs). VOCs combine with oxides of nitrogen (NOy) to
form ozone. So, athough VOCs are not criteria pollutants, they affect the
formation of criteria pollutants.

The federal air quality standards for the six criteria pollutants are shown in Table
1.1. Units of measure for the standards are parts per million (ppm) by volume,
milligrams per cubic meter of air (mg/m3), and micrograms per cubic meter of
air (ug/m3). Periodic air samples are tested at various locations throughout each
region. As shown in the table, the concentrations are averaged over different time
periods. Most of the pollutants have one standard for short-term average, and a
less gtrict standard for the longer-term average. Nearly all large urban areasin
Cdifornia, and many rura areasin the central and southern part of the state, do
not meet these standards for ozone and particul ate matter.

Transportation is a mgjor source of four air pollutants in particular: CO,
particulates, smog, and air toxics. These four pollutants are discussed in greater
detail below.
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Table 1.1
National Ambient Air Quality Standards

Pollutant

Measurement Period

Standard Value

Carbon Monoxide (CO)

Nitrogen Dioxide (NOy)

Ozone (O)

Lead (Pb)

Particulate (PM 10)

Particulate (PM 2.5)

Sulfur Dioxide (SO2)

8-hour Average

1-hour Average

Annual Arithmetic Mean

1-hour Average

8-hour Average

Quarterly Average

Annual Arithmetic Mean

24-hour Average

Annual Arithmetic Mean

24-hour Average

Annual Arithmetic Mean

24-hour Average

9 ppm (10 mg/nd)
35 ppm (40 mg/nd)

0.053 ppm (100 pg/m)

0.12 ppm (235 pg/nd)
0.08 ppm (157 pg/nd)

1.5 pg/md

50 pg/nd
150 pg/md

15 pg/me
65 pg/nd

0.03 ppm (80 pg/md)
0.14 ppm (365 pg/nd)

Carbon Monoxide

Motor vehicles contribute a large portion of carbon monoxide (CO) emissions.
COisacolorless, odorless, poisonous gas. When humans are exposed to CO, it
enters the bloodstream through the lungs and inhibits the blood' s capacity to
carry oxygen to organs and tissues. Persons with heart disease are especially
sengitive to CO poisoning and may experience chest pain if they breathe the gas
while exercising. Infants, elderly persons, and individuals with respiratory
disease are particularly sensitive. Carbon monoxide can also affect healthy
individuals by impairing exercise capacity, visua perception, manual dexterity,

learning functions, and ability to perform complex tasks.

Carbon monoxide is formed during the combustion of fossil fuels. In
automobiles, CO is produced when hydrocarbon-based fuels like gasoline are not
completely burned in acar’s engine. Unlike some of the other criteria pollutants,
CO isgenerdly aconcern only in the area closest to the source of emissions,

such as a highway corridor or the area around a busy intersection. Heavy traffic
volumes can cause CO “hot spots,” where concentrations of the gas may reach
levels that are dangerous to human health.
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Carbon monoxide can be an environmental justice concern for two principal
reasons. First, minority and low-income individuals may be disproportionately
exposed to carbon monoxide when they live, work, attend school, or play near
CO “hot spots.” Second, African Americans have disproportionately high rates of
heart disease and therefore may be more susceptible to carbon monoxide health
impacts than other populations.™

Particulate Matter

Heavy-duty diesdl engines (e.g., large trucks and construction equipmert) are a
major source of particulate matter emissions. Airborne particulate matter may
harm human health, reduce visibility, and is another component of smog. It
consists of microscopic material in the air and is capable of being inhaled by
humans. Particulate matter is generally divided into two size ranges. “fine’
particles less than 2.5 micrometers in diameter (PM.5), and “coarse” particles
less than 10 micrometers in diameter (PMy).

Fine particul ates cause the greatest harm to human health. Roughly 1/20th the
width of a human hair, these fine particles can be inhaled deep into the lungs
reaching areas where the cells replenish the blood with oxygen. They can cause
breathing irritation, inflammation and damage to the lungs, and premature desath.
Fine particulates may be released directly to the atmosphere from vehicle
tailpipes, or they may be formed in the atmosphere from other pollutants such as
sulfur dioxide (SO), nitrogen oxides (NO,) and volatile organic compounds
(VOC). Gasoline-powered vehicles produce relatively small amounts of PM,s,
but diesel engines (e.g., heavy-duty trucks and construction equipment) are a
major source.

Coarse particulates, although not as serious a threat to human health as PM,s, are
also known to cause adverse hedlth effects. When inhaled, they tend to be
deposited in the upper parts of the respiratory system from which they can be
eventually expelled back into the throat. While some of these coarse particles are
generated naturally, they are also produced by human activitiesincluding
construction, demolition, mining, road dust, tire wear and grinding processes of
soil, rocks, or metals.

Particulate matter is aso an effective delivery mechanism for toxic air
contaminants, which attach themselves to particulate matter that floats in the air.
These air toxics are then inhaed into the lungs, where they can be absorbed into
the blood and tissue. Air toxics are discussed later in this section.

Concentrations of particulate matter are often elevated near the facilities where
they are directly emitted such as freeways, shipping yards, and other areas with
heavy diesdl truck traffic or with certain industrial or construction activities.
However, particulate matter can also be a concern on aregional scale since it can
be formed on a dower time scale through atmospheric processes, and because
fine particles can sometimes be carried great distances.

Particulate matter pollution can raise environmental justice concern. Because
diesal combustion and industrial operations often occur in areas with higher
concentrations of minority and low-income residents, these groups may be
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disproportionately exposed. In addition, people with asthma are more susceptible
to health problems associated with particulate matter. Low-income individuas
and African Americans have higher asthma rates than the general population so
they may be disproportionately impacted even in cases where elevated particulate
pollution is evenly distributed throughout a region. ™

Smog (Ground-level Ozone)

Ground-level ozone is the primary component of smog, which hangs over many
large cities on warm, calm days. Ground-level ozoneis not emitted directly from
cars, but is formed in the atmosphere when nitrogen oxides (NO,) and volatile
organic compounds (VOC) react in sunlight. Ground-level ozone should not be
confused with stratospheric ozone, which is much higher in the atmosphere and
works to block ultraviolet rays from the sun.

Smog can make breathing difficult and increase susceptibility to cardio-
respiratory diseases. Even healthy young adults breathe less efficiently on days
when the air is heavily polluted, especialy if exercising outdoors. Particularly
vulnerable to smog are people with heart or lung disease, the elderly, and small
children.

Automobiles and light trucks are the largest source of NO, and VOCs, the two
main ingredients of smog. NO, includes nitric oxide and nitrogen dioxide, and is
produced mostly by burning fossil fuels at high temperatures. VOCs are carbon-
containing gases and vapors, such as fumes from gasoline. VOC emissions from
vehicles occur both as aresult of fue combustion (driving) and fuel evaporation
(such as during refueling or when the car heats up during the day).

Unlike CO and particulate matter, which tend to form the highest concentrations
in close proximity to their source, ground-level ozone may form highest
concentrations far from the source of the precursor emissions. Thisis because
ground-level ozoneis a product of chemical reactions in the atmosphere, and thus
subject to wind, sunlight, and temperature conditions. So it is generaly
considered aregiona problem that affects hundreds or thousands of square miles,
rather than aloca problem associated with an individual corridor or
transportation facility.

Air Toxics

Toxic air contaminants are pollutants that can cause serious adverse health
effects, such as cancer, even in very small quantities. Most air toxics have no
known safe levels, and some may accumulate in the body from repeated
exposures. People who are exposed to air toxics at sufficient concentrations and
for sufficient durations may increase their chances of getting cancer or
experiencing other serious health effects. Depending on which air toxics an
individual is exposed to, these health effects can include damage to the immune
system, as well as neurological, reproductive (e.g., reduced fertility),
developmental, and respiratory problems.

The Air Resources Board has identified about 200 pollutants as air toxics. Motor
vehicles are amajor source of some of the most serious air toxics, including
benzene, formaldehyde, acetaldehyde, and 1,3-butadiene, al of which are likely
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carcinogens. Some air toxics like benzene are components of gasoline and are
directly emitted from cars as unburned fuel or as fuel vapors, such asduring
refueling. Others, like formaldehyde and 1,3 butadiene, are not present in fuel but
are byproducts of incomplete combustion. The Air Resources Board estimates
that mobile sources (which includes both on-road and off-road vehicles) are
responsible for 66 percent of benzene, 57 percent of 1,3-butadiene, and 41
percent of formaldehyde emissions statewide.

The Air Resources Board has a so classified
particulate matter from diesel engines as atoxic air

contaminant. Diesel particulates, essentially soot RESOURCE

Create_d by |ncorr_1pl ete combus_tlon of diesdl fUd,_ _ The California Air Resources Board Internet site is a good
contain over 40 individual toxic substances. Emissions source of information about the health effects of air toxics and
from diesal engines are responsible for the mgjority of their sources, <http://www.arb.ca.gov/toxics/toxics.htm>.

airborne cancer risk in California™® Particulate

emissions from diesel are produced by on-road

vehicles (heavy-duty trucks and buses), large off-road vehicles (bulldozers,
tractors, and train locomotives), and large equipment (drilling and pumping
engines).

Communities living near freight facilities where there are high concentrations of
diesdl emissions often have disproportionately high percentages of low-income
and minority residents. Thisis one reason why exposure to air toxicsis often
associated with environmental justice concerns.

Noise

Transportation is a major source of noise. Intrusive noise can cause stress and
degrade the qudity of life for people in affected areas. In extreme cases, intrusive
noise can pose athreat to hearing. New transportation facilities or other system
changes that increase traffic levels will generally increase noise levels near the
facility. Investmentsin sound walls or new pavement can help to mitigate vehicle
noise.

Sound is measured on a non-linear scale in units of decibels. An adjusted scale,
using A-weighted decibels [dB(A)], emphasizes those sound frequencies that
humans hear best. On this scale, a 10-dB(A) increase is perceived as a doubling
of sound. Sound above 65 dB(A) is considered annoying and sound above 125
dB(A) is painful. Noise generated from the transportation system generally falls
above the annoyance level but below that which is painful.
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[ EXAMPLE é@

LAX NOISE MONITORING AND ENVIRONMENTAL JUSTICE ANALYSIS

As part of its 2001 Regional Transportation Plan, the Southern California Association of Governments (SCAG) evaluated the
potential noise impacts from proposed new projects. Through this analysis, they found that minority populations would be
disproportionately impacted by the proposed airport expansion plan (88.8 percent of the impacted population would be minorities
— substantially higher than the 71.4 percent of the total population of the region). These findings informed the decision to limit the
expansion of the Los Angeles International Airport, with its high relative concentration of minority residents. SCAG’s Regional
Council instead favored a more regionally balanced airport expansion plan.

Neighborhoods in the flight path will be able to ensure that agreements are followed thanks to an Internet site called LAX Internet
Flight Tracks, which debuted in May 2002. The site allows surrounding residents to find the altitude, operating airline, and the
plane number of aircrafts in the flight path of LAX. The site will help the 90,000 people living in the airport's flight path to more
easily monitor aircraft noise. If planes fly too low or outside the acceptable path, residents can report them to the airline or the
Federal Aviation Administration.

Because noise diminishes with distance from its source, the most serious
transportation noise problems are experienced along major transportation
corridors. Noise associated with road transport comes primarily from engine
operations, but aso includes noise generated from pavement-wheel contact,
aerodynamic effects, and the vibration of structures. As aresult, increased
vehicle travel is likely to cause increased noise disturbances to communities.
Typica noise levels for highway vehicles at a distance of 25 feet range from
about 70dB(A) for freeway traffic to 85dB(A) for a heavy truck. Noise barrier
construction has been used to mitigate highway noise exposure in many cases.
Figure 1.1 illustrates how traffic changes can affect noise.

Noise associated with rail transport comes primarily from engine operations, but
aso includes rail-whedl contact, locomotive whistles, and vibration of structures
during operations. Although much less widespread than highway noise, the local
level noise impacts from rail may be severe. Typica noise levels are 89dB for an
electric locomotive, 93dB for adiesel locomotive, and 120dB(A) for a
locomotive whistle. For safety reasons, locomotives typically sound ahorn at a
grade crossing, so increases in train frequency can significantly boost average
noise levels for a population living near a crossing.

Environmental Justice in Transportation Planning and Investments—Desk Guide 16
02-059



1. How Transportation Investment Affects Communities

Figure 1.1

How Traffic Volume, Traffic Speed, and Vehicle Type Influence Traffic Noise 14
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Noise is the most recognized environmental impact from aircraft. The U.S.
Federal Aviation Administration (FAA) has focused its noise control efforts
primarily on regulating aircraft and engines, which has resulted in significant
reductions in exposure to aircraft noise. Other types of controls to reduce aircraft
noise exposure include modification of flight paths and timing of aircraft
operations (usualy to minimize nighttime operations) and soundproofing of
buildings subject to the severest noise exposure. The FAA measures noise
through a measurement called the Day-Night Sound Level (DNL), whichisaso
expressed in decibels (dB). Areas subject to a DNL of 65dB or above are
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considered incompatible with residential uses, but may be compatible with other
USES.

Construction of transportation facilities can cause annoying noise and vibration
to people in the vicinity. As agenerd rule, the total noise level during atypical
12-hour, daytime construction workday is about 90 dB(A) at 50 feet from the
construction site. Impact pile driving can cause daytime annoyance out to a
distance of 200 feet and potential vibration damage to structures at distances less
than about 35 feet from the pile driving. Tracked vehicles such as bulldozers as
well as equipment used for vibratory compaction and excavation can create
substantial noise and vibration during earth moving operations.

Residential areas surrounding transportation and industrial facilities are more
likely to have low-income and minority populations. Housing characteristics
common in low-income communities may cause outdoor noise levels to be felt
more acutely. For example, less insulation, poor-quality construction, and open
windows in the summer may increase exposure to traffic noise.

Water Resources

Increased traffic can contribute to higher levels of water runoff pollution from
highways, including particulates and heavy metals from vehicle exhaust fumes,
copper from brake pads, tire and asphalt wear deposits, and drips of oil, grease,
antifreeze, hydraulic fluids, and cleaning agents. Contamination of surface water
beyond the corridor itself could occur in the event of a spill of materia in
transport. Spills can permeate the surrounding soil and contaminate the
groundwater. Improperly disposed motor oil is an extremely concentrated water
contaminant—one quart of motor oil can contaminate a million gallons of fresh
water.

Construction of transportation facilities can affect water resources through run-
off from the impervious surfaces created by construction sites and erosion of
barren rock and soil surfaces exposed during excavation. The use of vehicle
washing effluents and oil and hazardous materials at the construction facility
could aso lead to surface water contamination. Ground excavation in areas with
along history of industria activity may disturb shallow groundwater containing
elevated levels of heavy metals and hazardous organic compounds.

For some situations, water resource impacts may be more severe for low income
and minority residents than the population as awhole. For example, water
pollution caused by runoff will have a greater impact on poor populations that are
dependent on the fish and shellfish they catch for protein in their diets.
Transportation facilities can affect water recreation resources by contributing to
contamination and by creating physical obstructions that make water access
difficult or unpleasant. Low income and minority populations may suffer
disproportionately under these circumstances because they often areless able to
access more remote recreational opportunities.
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2.
Legal and Regulatory Context

In the transportation context, environmenta justice is about ensuring that under-
served communities participate in the planning and decision-making for
trangportation investments, that their concerns and needs are incorporated into
plans and policies, and that the resulting system can better serve all its users.
Public agencies may need to demonstrate that the adverse impacts of
transportation plans, programs and projects do not fal disproportionately on low-
income and minority communities, and that these communities receive an
equitable distribution of the benefits of transportation investments.

These principles sound simple, and one might think that they are easy to carry
out. In practice, achieving this level of fairness presents some complex
challenges. There is no single environmental justice regulation or guidance
document for transportation professionals to follow; rather, amyriad of federa
and state statutes, orders, policies, and guidance documents apply to
environmental justice. And the legal framework for addressing environmental
justice is subject to changing interpretation by the courts.

Government agency staff should not strive for environmenta justice smply to
satisfy requirements or to avoid lawsuits. The principles of environmenta justice
are entirely consistent with good planning and core American values of fairness.
Nonetheless, much of the discussion surrounding environmental justice aswell as
the technical methods for assessing impacts require an understanding of the legal
and regulatory requirements. This chapter is intended to provide agency staff as
well as the public with an introduction to that background. Most of this
background is discussed in greater detail in other documents; reference and
highlighted resources point the reader to original documents and summaries,
many of which are available on the Internet.

2.1
Historical Beginnings

Long before environmenta justice became a prominent regulatory issue,
transportation played an important role in Civil Rights struggles.”> More than 30
years ago, Martin Luther King, Jr. recognized that transportation is an issue that
lies at the intersection of civil rights, economics, and the environment. He stated:

“When you go beyond arelatively simple though serious
problem such as police racism... you begin to get into al the
complexities of the modern American economy. Urban transit
systems in most American cities, for example, have become
genuine civil rights issues—and a vaid one—because the layout
of rgpid-transit systems determines the accessibility of jobs to
the black community. If transportation systemsin American
cities could be laid out so as to provide an opportunity for poor
people to get meaningful employment, then they could begin to
move into the mainstream of American life.”
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In 1896, the Supreme Court in Plessy v. Ferguson upheld segregated railroad cars
and legitimated the “ separate but equal” treatment of whites and people of
color.*® (Thiswas later overturned in the Brown v. Board of Education decision
in 1954.) After many years of thisingtitutionalized segregation, Baton Rouge was
the site for the first successful bus boycott in the 1950s. It became a blueprint for
the more publicized bus boycott in Montgomery, Alabamain 1955-56, led by
Rosa Parks and Martin Luther King, Jr. that launched the modern civil rights
movement. In the 1960s it was interstate buses that formed the setting under
which John Lewis and the Freedom Riders successfully advocated for
desegregation. Transportation aso figures prominently in the urban unrest of the
1960s. In response to the 1964 Watts Riots, the Report of the Governor’s
Commission on the Los Angeles Riots (known as the McCone Report) found that
transportation agencies in Los Angeles County handicapped minority residentsin
seeking and holding jobs, attending schools, shopping, and fulfilling other needs.
The report concluded that the inadequate and prohibitively expensive bus service
contributed to the isolation that led to the riotsin Los Angeles. These few
examples illustrate the importance of transportation in the larger context of the
civil rights movement.

Many fed that the environmenta justice movement really began in 1982 in
Warren County, North Carolina—a small, predominantly African-American and
low-income community.’” The State of North Carolina decided to build a toxic
waste landfill for the disposal of PCB-contaminated soil in Warren County. Civil
rights and environmental activists collaborated to stage many demonstrations,
resulting in the arrests of over 500 people.

Soon after the Warren County protests, at the request of Congressman Walter
Fauntroy, the U.S. General Accounting Office conducted a study of the statesin
EPA Region |V (southeastern states) and found that three out of every four
landfills were located near predominantly minority communities.” In 1987, a
Commission on Racial Justice Report suggested that the most significant factor
in determining the siting of hazardous waste facilities was race and a so found
that three out of every five African-Americans and Hispanicslived in a
community buttressing unregulated toxic waste sites™ Soon after, the National
Law Journal conducted a study that found that the EPA took 20 percent longer to
place abandoned sites in minority communities on the national priority cl